n INTRODUCTION J uvenile idiopathic arthritis (JIA) is a multiform, autoimmune clinical syndrome that affects genetically predisposed patients aged <16 years and is characterized by synovitis and inflammation of the joints, tendons, tendon sheaths and ligaments (1). Its annual floating incidence is 50-110 cases per 100,000 children, which makes it the most common chronic disease of childhood that can lead to the serious and persistent impairment of one or more joints and consequent disability. The joint damage is usually more severe than that observed in the adult form because it affects joints during their phase of growth (1) . Temporomandibular joint (TMJ) involvement is often asymptomatic and, unless treated early, can lead to severe craniofacial growth disturbances and facial deformities.
However, TMJ arthritis in JIA patients is difficult to diagnose at an early stage because it has few symptoms and signs (2, 3) .
n CASE REPORT
This 13-year-old boy, whose extensive oligoarticular JIA (4) had been treated with methotrexate (MTX) 15 mg/m 2 /week (5) from the age of six, was brought to our attention in January 2010 because of the recent onset of joint lock, reduced mouth opening, and pain whilst chewing. Clinical examination revealed severe mandibular retrognathia (Fig. 1) , a reduced range of motion with a maximum opening of only 10 mm, pain upon bilateral palpation of TMJ, and concomitant acute pain in the wrist and left knee. The disease was only partially controlled, and the patient had high levels of C-reactive protein (CRP) SUMMARY Temporomandibular joint (TMJ) involvement is common but usually delayed in patients with juvenile idiopathic arthritis (JIA). We describe the case of a JIA patient with bilateral TMJ involvement, mandibular retrognathia, bone erosion, and severely restricted mouth opening. The use of cone beam computed tomography and a 3D diagnostic protocol in young patients with JIA provides reliable, accurate and precise quantitative data and images of the condylar structures and their dimensional relationships. Analgesics and conventional disease modifying antirheumatic drugs were ineffective, but interdisciplinary treatment with etanercept and a Herbst functional appliance improved functional TMJ movement and bone resorption. and a high erythrocyte sedimentation rate (ESR). Radiography of the dental arches revealed no particular defects, but three-dimensional (3D) cone beam computed tomography (CBCT) highlighted bilateral involvement of the TMJ with the complete absence of translational movement and severe bone erosion of the mandibular condyle and glenoid fossa (Fig. 2) 
(6).
The patient was diagnosed as having temporomandibular arthritis in active JIA unresponsive to MTX. He was given a Herbst appliance (Fig. 3) , prescribed treatment with etanercept 0.7 mg/kg/week (7), and asked to attend montlhy follow-up examinations. Disease remission was obtained in March 2011: the patient's mouth opening had significantly improved to reach an inter-incisor distance of 32 mm, there was no pain when chewing, and his ESR and CRP levels had normalized. The Herbst appliance was removed, and CBCT showed correction of the retrognathia (Fig. 4) , with new bone apposition and remodeling of the condyle and glenoid fossa of the left TMJ (Fig. 5) (8) .
n DISCUSSION AND CONCLUSIONS
This report describes three-dimensional volumetric changes in the mandible due to combined therapy with etanercept and Herbst appliance (9) in a patient with JIA complicated by mandibular retrognathia. The use of CBCT and the 3D diagnostic protocol in young patients with JIA provides reliable, accurate and precise quantitative data and images of the condylar structures and their dimensional relationships. The datasets were superimposed on the basis of the anatomical structures at the base of the cranium, and the mandible was superimposed on the basis of the mandibular symphysis and the lower mandibular border. The results showed that the mandible had moved forward and downward in relation to the anterior cranial base. In addition, bone apposition was observed on almost all of the surfaces of both mandibular condyles and the roof of the glenoid fossa. TMJ involvement is often asymptomatic in patients with JIA, and can lead to severe craniofacial growth disturbances and facial deformities if left untreated (10). However, early TMJ arthritis is difficult to diagnose in JIA patients because of the relatively few symptoms and clinical findings (11, 12) and the fact that none of the clinical signs or symptoms of TMJ dysfunction are predictors of bony destruction. Consequently, the pathological process can affect growth long before any radiographic changes can be seen, and early collaboration between dentists and rheumatologists is very impor- Three-dimensional morphological condylar and mandibular changes in a patient tant (13, 14) . In addition to exercise and local pain treatment, dentists should recommend an occlusal splint to help to keep the TMJs working properly, improve function, relieve pain, reduce swelling, and prevent further severe damage (3). In addition to clinical and laboratory findings, CBCT is useful in diagnosing and treating early JIA. Patients with CBCTpositive TMJ damage cannot be identified by means of a simple clinical examination, whereas CBCT can quantify morphological changes of the condyle and mandible (15) . In comparison with CBCT, magnetic resonance imaging (MRI) takes longer and can be difficult in the case of patients who are unable to sit (or be held) still for a long period of time, which means that children (particularly young children) may require general anesthesia or conscious sedation. MRI is the gold standard for a diagnosis of the temporomandibular disk, but the use of CBCT and the 3D diagnostic protocol in young patients with JIA enables reliable, accurate and precise quantitative and volumetric imaging of the condylar and mandibular structures and their dimensional relationships. 
